Materials and methods

General experimental procedures
Optical rotations were measured on a Jasco P-1020 polarimeter (Jasco, Easton, MD, USA) in MeOH. Circular dichroism (CD) spectra were measured on a JASCO J-715 spectropolarimeter (Bruker, Karlsruhe, Germany). IR spectra were recorded on a Bruker IFS-66/S FT-IR spectrometer (Shimadzu, Tokyo, Japan). UV spectra were recorded using a Shimadzu UV-1601 UV-Visible spectrophotometer (JEOL, Peabody, MA, USA). Fast atom bombardment (FAB) and high resolution fast atom bombardment (HRFAB) mass spectra were obtained on a JEOL JMS700 mass spectrometer (JEOL, Peabody, MA, USA). Nuclear magnetic resonance (NMR) spectra, including 1 
Extraction and isolation
The dried bark (3 kg) of L. acidissima was extracted with 85% EtOH three times at 85°C. The resulting ethanol extract (250 g) was suspended in distilled water (7.2 L) and then partitioned with EtOAc, yielding an EtOAc soluble extract (50 g). The EtOAc-soluble fraction (50 g) was separated over a silica gel column (800 g, 10 × 80 cm), eluted with a gradient of n-hexane-EtOAc 
Measurement of NO production and cell viability in LPS-activated BV-2 cells
BV-2 microglia cells were stimulated with 100 ng/mL LPS in the presence or absence of samples for 24 h. Nitrite in the culture media, a soluble oxidation product of NO, was measured by a Griess reaction. The supernatant (50 μL) was harvested and mixed with an equal volume of Griess reagent (1% sulphanilamide, 0.1% N-1-napthylethylenediamine dihydrochloride in 5% phosphoric acid). After 10 min, the absorbance at 540 nm was measured using a microplate reader (Emax, Molecular Device, Sunnyvale, CA, USA). Sodium nitrite was used as a standard to calculate the nitrite concentration [15] . Cell viability was measured using a 3-[4, 5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide (MTT) assay [16] . N G -monomethyl-L-arginine (L-NMMA, Sigma, St. Louis, MO, USA), a well-known NOS inhibitor, was tested as a positive control.
Statistical analysis
The data were analysed using Statistical Analysis System software (PRISM, GraphPad, La Jolla, CA, USA). Data are expressed as mean ± SEM. Statistical comparisons between the different treatments were performed using one-way ANOVA with Tukey's multiple comparison post test and the data were considered to be statistically significant if the probability had a value of less than 0.05.
Results and discussion
The dried bark of L. acidissima was extracted with 85% EtOH and the EtOH extract was partitioned with EtOAc. The EtOAc-soluble fraction inhibited LPS-induced NO production and was subjected to silica gel open-column chromatography to afford 12 fractions (fractions A to L).
Fractions H, I, and J inhibited LPS-induced NO production in a concentration-dependent manner (Figure 1 ). Isolation from these three fractions afforded a new stereoisomer of neolignan (1), (7'E)-(7R,8S)-4-hydroxy-3,5'-dimethoxy-4' ,7-epoxy-8,3'-neolig-7'-en-9,9'-diyil diacetate, together with nine known compounds (2-10) (Figure 2) . Two known lignans, (+)-yangambin (2) [17] and (+)-syringaresinol (3) [18] , three known triterpenoids, hederatriol (4) [19] , bassic acid methyl ester (5) [20] , and 3β-hydroxyolean-12-en-11-one (6) [21] , and four known fatty acid derivatives, cascarillic acid (7) [22] , (+)-α-dimorphecolic acid (8) [23] , 8(R)-hydroxylinoleic acid (9) [24] , and (6Z,9Z,12Z)-pentadecatrienoic acid (10) [25] were identified by comparison with published data. This is the first report of these compounds in this plant, except for compound 3. (CON, control) or presence of LPS (100 ng/mL). Cells were pre-treated with the fractions (1, 5 and 10 μg/mL) for 30 min, and then stimulated with LPS (100 ng/mL) for 24 h. The culture medium was then collected for a nitrite assay. Nitrate was measured using a Griess reaction and sodium nitrite was used as a standard. All data are presented as the mean ± SEM of three independent experiments. *p <0.05 indicates significant difference compared to LPS alone. 3H, s) ]. In addition, the signals of two additional acetyl protons at δ H 2.02 (3H, s), and 2.10 (3H, s) were observed. The 13 C NMR spectrum also contained 18 skeletal carbon resonances. These spectral features indicated that 1 was a dihydro[b]benzofuran-type neolignan formed by two coniferyl alcohol acetate molecules [26, 27] . Detailed analysis of COSY and HMBC correlations (Figure 3) reconfirmed the skeletal structure of 1. The methoxy groups were determined to be at C-3 and C-3' , which was confirmed by the HMBC correlations of the methoxy protons at δ H 3.90 with C-3 (δ C 56.1), and at δ H 3.87 with C-3' (δ C 56.2). The HMBC correlations of acetoxymethylene protons at δ H 4.28/4.42 (H-9) with an acetyl group (δ C 171), and at δ H 4.71 (H-9') with an acetyl group (δ C 171.1) indicated the two acetyl groups were at C-9 and C-9' .
A coupling constant (7.5 Hz) between H-7 and H-8 implied the trans-configuration between these protons [26] . This arrangement was verified by a lack of NOESY correlations between these protons but NOESY correlations between H-7 and H-9 and between H-8 and H-2/H-6 ( Figure 3) . The absolute configuration of C-7 and C-8 were confirmed as 7R and 8S, respectively, by the CD spectrum showing the positive Cotton effect at 234 nm, the positive Cotton effect at 265 nm, and the negative Cotton effect at 287 nm, and the optical rotation ( α [ ] D 25 -60.5°) value [27, 28] . For biogenesis of 8-5' neolignans, ring closure will always proceed the formation of the trans-form due to the more stable trans configuration of the C-7/C-8 bond [29] . Accordingly, compound 1 was identified as (7'E)-(7R,8S)-4-hydroxy-3,5'-dimethoxy-4' ,7-epoxy-8,3'-neolig-7'-en-9,9'-diyil diacetate. The diastereoisomer of 1 was reported from the roots of Lasiolaena morii [30] , which was reassigned to β form for H-7 (7S) and α form for H-8 (8R) as relative-configuration by Li et al. [29] . But the absolute stereochemistry of 1 was assigned by CD data, and 1 was the first example isolated as the 7R, 8S-form in nature.
We evaluated whether compounds (1-10) could inhibit NO production in LPS-activated BV-2 microglia cells ( Table 2) . Compounds 1, 3-6, and 8-10 dose-dependently inhibited LPS-stimulated NO production, but compounds 2 and 7 (up to 10 μM) were not active. Compounds 1, 4, 8, 9 and 10 were more active than N G -monomethyl-L-arginine (L-NMMA), a NOS inhibitor. The IC 50 values of 1, 4, 8, 9 and Values mean the inhibition of NO production relative to the LPS control (n = 3); na, not active. For personal use only.
